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} * NOTICES * 

i 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. ' 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Background Field of 1 . invention Generally this invention relates to the field of cardiopathy and 
heart angiopathy. More specifically, this invention is turned to the approach of decreasing atheroma 
formation in the mammals by administration of parao KISONAZE (paraoxonase) -1 (PON-1) and 
(manifestation protein with antioxidation activity over hydrolysis activity and low-density 
lipoprotein (LDL) to organic phosphate) **. 
[0002] 

2. Background Atheroma formation (atherogenesis) and hyperlipidemia are accepted well now by 
being related closely. Atheroma formation is accompanied by are recording (build-up) of the 
cholesterol in the inner bark of an artery wall, and formation of the continuing plaque. A plaque may 
split and, finally may cause the thrombosis which may bring about apoplexy or myocardial 
infarction. About two gestalten, high density (HDL), and low consistency (LDL) lipoprotein of a 
lipoprotein, LDL is correlated with plaque formation and a positive and, on the other hand, HDL is 
considered to be an anti-atheroma plasticity through a reverse cholesterol transport mechanism (refer 
to following). 
[0003] 

A lipid transport system is divided into two main paths, an exogenous path (the food triglyceride and 
cholesterol which are absorbed by the small intestine), and an endogenous path (the triglyceride and 
cholesterol which are secreted by liver). It is thought that the reverse cholesterol transport system 
carried by HDL participates in both paths, and is a mechanism based on the main non-receptors for 
removal of the cholesterol by HDL. HDL2 and HDL3 to which two subsets of HDL are participating 
in reverse cholesterol transportation. Unripe HDL accumulates cholesterol from a cell membrane. 
The enzyme lecithin cholesterol acyltransferase ("LCAT") through which it circulates combines with 
HDL, and esterifies isolation cholesterol, and esterification cholesterol is caused that it should move 
into a core (core). HDL3 particle accumulates cholesteryl ester, and HDL3 turns into HDL2 which is 
rich in cholesteryl ester as it is accumulated. Subsequently the cholesteryl ester in HDL2 is 
exchanged for a triglyceride with cholesteryl ester transporter protein. HDL2 can be changed, it can 
return to HDL3, and this can accumulate the further isolation cholesterol next. HDL is considered to 
be an anti-atheroma plasticity through a reverse cholesterol transport system for the capacity to 
incorporate superfluous isolation cholesterol. 
[0004] 

Oxidation of LDL is an important midcourse phase in formation of an atheroma plasticity plaque. 
Before LDL is taken in by the macrophage and forms the foam cell which is the important 
component of an atherosclerosis plaque, as for it, it turns out that an alteration must be received 
(Steinberg, D., et al., "Beyond cholesterol modifications of low-density cholesterol that increase its 
atherogenisity", N.Engl.J.Med.320:915 (1989)). Probably in Inn BIBO, oxidation is the steady 
format of an LDL alteration. Oxidation LDL is chemotaxis for the monocyte through which it 
circulates, and is cell damage nature, and it not only contributes to formation of a foam cell, but 
carries out the failure of the inner-bark function. 
[0005] 

As for HDL, it turns out that LDL oxidation is controlled, and this is other possible mechanisms and 
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HDL can fall atherosclerosis by this. S. Parthasarathy and an associate With LDL changed in 
oxidization, the incubation of HDL Bringing about inhibition of production of a thiobarbituric acid 
reactivity product (TBARS) was shown (it Parthasarath(ies)). S. et al. and "High-density lipoprotein 
inhibits the oxidative modification of low-density lipoprotein, "Biochem.Biophy.Acta 1044:275 
(1990). However, the mechanism about the antioxidation function of HDL is not known yet. In other 
researches, Klimov and others injected with Homo sapiens HDL3200mg the rabbit made 
hypercholesterolemia by the cholesterol feed. The total plasma compound diene and trien carried out 
20-30% reduction in 6 hours after injection, and stopped in the level which decreased till after 
[ injection ] 24 hours (Klimov, A.N., et al., "Antioxidative activity of high density lipoproteins in 
vivo, "Atherosclerosis 100:13 (1993)). 
[0006] 

In the patient to whom an anti-oxidant therapy has hypercholesterolemia and a coronary artery 
disease, it turns out that an endothelial cell function is improved (Anderson, TJ, et al., "The effect of 
cholesterol-lowering and antioxidant therapy - endothelium-dependent coronary vasomotion, 
"N.Engl.J.Med.332:488 (1995)). The Cambridge Heart Oxidant Study (CHAOS) divided 2,002 
patients who have the proved coronary artery disease at random to vitamin E, 400-8001. U., or a 
placebo. The anti-oxidant therapy fell heart blood vessel death and the primary last point of the non- 
lethality MI 47% after the middle trace in 1.4 (Stephens (47 to 64 events), N.G., et al., "Randomized 
controlled trial of Vitamin E in Patients with coronary disease:Cambridge Heart Antioxidant Study 
(CHAOS), "Lancet 347:781 (1996)). 
[0007] 

Parao KISONAZE (PON) is protein secreted by liver, and is found out mainly in a blood serum. The 
identifier originates in the capacity which hydrolyzes organic phosphate paraoxon (paraoxon) in Inn 
BIBO. Three sorts of known allele molds PON exist. Blood serum parao KISONAZE / aryl esterase 
(PON-1) is A-esterase of 43-45kDa in 354 residue compounded with HDL (Kelso, G.J., et al., 
"Apolipoprotein J is associated with paraoxonase in human plasma, "Biochemistry 33:832-839 
(1994)). It it is common knowledge to participate in hydrolysis of several sorts of organic phosphate 
insecticides (Murphy, S.D.in Toxicology :The Basic Sciense of Poisons (eds.Doull, J., Klassen, and 
C. --)) & Amdur, M.357-408, Macmillan, New Yoak,;(1980) Tafuri, J., et al., "Organophosphate 
poisoning, "Ann.Emerg.Med. 16: 193-202 (1987). PON2 and PON3 are known allele variants with a 
similar array. It is not known whether PON2 or PON3 will be discovered by Inn BIBO. U.S. Pat. No. 
5,792,639 and 5,629,193 (Human Genome Sciense) counter those use for a nerve protective effect in 
order to counteract the poison for organophosphate by the Homo sapiens parao KISONAZE gene, its 
related vector, the host cell by which the transformation was carried out, and Inn BIBO. The DNA 
array in which an application for patent is carried out by HGS seems to be the array of PON2 based 
on homology retrieval. Alignment of PON 1 and a PON2 nucleic-acid array shows identity 69%; 
About use of parao KISONAZE which should decrease the atheroma formation described by this 
specification, it is not suggested in any of "639 or '193 patent. 
[0008] 

A PON family member's bioactive was not known till recent years. It was claimed that PON may be 
playing a role of an Inn BIBO anti-oxidant which can fall peroxidation of LDL in recent years 
(Mackness, M.I., et al., "HDL, its enzymes and its potential to influence lipid peroxidation, 
"Atherosclerosis 1 15:243-253 (1995)). however, the same total theory like platelet activating factor 
acetyl hydrolase To HDL other enzymes of a proper The same role That it may be performing It 
stated (). [ Stafforini, D.M., ] [ et ] al., "The plasma PAF acetylhydrolase prevents oxidative 
modification of low density lipoprotein, "J.Lipid Mediators Cell Signaling 10:53 (1994). 
[0009] 

Research of some Homo sapiens ensembles clarified the significant relation between the common 

polymorphism of PON1 gene, and a coronary artery disease (CAD) (Ruiz, J., et a;). 

l.,"Gln-Arg 192 polymorphism of paraoxonase and coronary heart disease in type 2 diabetes,"Lancet 

346:869-872(1 995);Serrato,M.,et al.,"A variant of human paraoxonase/arylesterase(HUMPONA) 

gene is a risk factor for coronary artery disease, "J.Clin.Invest.96:3005-3008 (1995). PON-1 

[ moreover, ] In LDL which oxidized The phospholipid to which the last inflammatory one of a 

certain kind found out oxidized The capacity to destroy It has (). [ Mackness, M.I., ] [ et ] al., 
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"Paraoxonase prevents accumulation of lipoperoxides in low-density lipoprotein, "FEBS Lett 

286:152-154(1991);Watson, A.D., and et al., "Protective effect of HDL associated paraoxonase- 

inhibition of the biological activity of minimally oxidized low density lipoprotein, 

"J.Clin .Invest96:2882-2891 (1995). Moreover, the mechanism is not established yet except 

suggesting that parao KISONAZE is involving. 

[0010] 

Mackness and others ("Is Paraoxonase related to Atherosclerosis, "Chem.-Biol.Interactions 87:161- 
171 (1993)) is arguing about the proof of the antioxidation-role about parao KISONAZE. In this 
report, they studied the blood serum parao KISONAZE activity in a patient with two ensembles, the 
familial hypercholesterolemia (FH), and IDDM (insulin dependency diabetes mellitus) which are 
easy to show the symptoms of atherosclerosis. In two illnesses, both FH(s), and IDDM to which they 
express high generating of atherosclerosis, the percentage of the low ensemble of a parao 
KISONAZE activity group showed the significant thing to increase statistically. Furthermore, 
Mackness and others studied the possible role of parao KISONAZE by adding small quantity under 
existence of LDL under the oxidization condition in the LDL oxidization model of the Inn vitro. 
They concluded that there was activity also 300 times rather than HDL or its subfraction in parao 
KISONAZE preventing LDL oxidization. However, how parao KISONAZE defends LDL to 
oxidation in this model concludes that they must be determined in addition, and it argues about some 
possibility. 
[0011] 

By hereditary research by the mouse, PONlmRNA and protein level show correlation contrary to 
main artery lesion size (Shih, D.M., et al., "Genetic-dietary regulation of serum paraoxonase 
expression snd its role in atherogenesis in a mouse model, "J.Clin.Invest.97:1630-1639 (1996)). 
These data have suggested that it may have some relation to the HDL level and CAD by which PON- 
1 activity was observed in ensemble research (Tall, A., "Plasma high density 
lipoproteins:Metabolism and relationship to atherogenesis, "J.Clin.Invest.86:379-384 (1990)). 
[0012] 

Familial hypercholesterolemia is a genetically determined disease which brings about the chronic 
high level of the serum cholesterol which reaches and contains LDL both HDL(s). Moreover, the 
disease is characterized as an LDL receptor deficit. It is autosome dominant [ which has spread 
evaluation called one homozygote per ensemble 1 million ]. The LDL receptor is usually 
participating in incorporation of LDL by hepatocyte, and the continuing exclusion. Are recording of 
LDL in these patients is as a result of an LDL receptor deficit. The high fixed incidence-rate 
ensemble by the founder effect exists, and the French Canadian is known best. Heterozygote shows 
the symptoms of xanthoma in 20 to 30 years old, and is accompanied by atherosclerosis cardiopathy 
in 40 to 50 years old, and a woman at the age of 50 to 60 in a male. By the cardiac infarction usually 
caused by too much plaque are recording, a homozygote cannot be survived, if it exceeds 30 years 
old. They have total cholesterol of the 500-1,000 mg/dl range, show the symptoms of xanthoma at 
the age of six, and show the symptoms of the coronary artery disease which has symptoms at the age 
of ten. 
[0013] 

The therapy of an LDL receptor defective has many problems. A homozygote does not answer a 
HMG-CoA reductase inhibitor (they do not have the functional LDL receptor which should be 
carried out up-regulation), and heterozygote answers normal one half. Niacin is hard to be permitted 
although it is effective for reducing LDL. A non-materia medica-therapy contains the plasmapheresis 
method, the partial ileum bypass, original vena-cava splitting (protocaval shunt), and the liver 
transplantation for every week. 
[0014] 

The clear needs to the alternative therapy for those patients showing hypercholesterolemia, 

especially familial hypercholesterolemia exist. 

[0015] 

Outline of invention This invention is turned to the approach of decreasing the atheroma formation 
including prescribing PON-1 or its functional equivalent of an effective dose for the patient in 
medicine manufacture in the mammals. It is shown in this specification in the animal model that it 
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can act on a surprising thing in order that PON-1 may decrease the main artery lesion region which is 
the omen of a fUture atherosclerosis plaque (atheroma). Generally this discovery expresses the 
leading materia medica-therapy for FH which should be a benefit for hypercholesterolemia. 
[0016] 

The purpose of this invention is offering the approach of decreasing the atheroma formation in the 
mammals by prescribing PON-1 or its functional equivalent of an effective dose for the patient in 
medicine manufacture, and decreasing the possibility to atherosclerosis by it. 
[0017] 

The purpose of others of this invention is offering the new therapy for the mammals suffered from 

FH. 

[0018] 

Detailed description of invention Definition The vocabulary "parao KISONAZE" points out the 
variant which exists in either of three sorts of known alleles of a known glycoprotein enzyme, PON1 , 
PON2, and PON3, and those nature as parao KISONAZE ("PON"). [ i.e., ] PON isolated from the 
blood serum is called "blood serum parao KISONAZE" and PON-1 . PON-1 is the only known allele 
discovered, and it exists mainly in a blood serum. In Homo sapiens, there is PON-1 known variant in 
the amino acid location 192 called a "192Q" variant with anti-atheroma formation activity higher 
than other variants. In the ensemble of the Europe family line, it is concluded that a distribution 
condition is polymorphism with low and a high activity sub gestalt. 192R is a low activity variant. 
The vocabulary "PON-1 and its functional equivalent" means native PON-1, all parao KISONAZE 
with the antioxidation activity over an effective atheroma plasticity lipid to the same extent or 
fragmentation, a deletion mutant, a permutation variant, or a derivative at least. 
[0019] 

PON-1 can change in a specific amino-acid-residue location as in other protein, and it can produce 
other variants of native PON-1 ("MUTEIN (mutein)"). According to whether amino acid substitution 
affects folding of an active site, substrate specificity, and protein etc., there are many these variants, 
there are, or they may have the same native activity. [ few ] this invention persons give priority to 
and choose other congener alterations and permutations (namely, thing with the minimum effect of 
the secondary tertiary structure on proteinic) in a location of PON-1. Such a congener permutation is 
The. Atlas of Protein Sequence and Structure It sets to 5 (1978) and they are Dayhoff and EMBO. J. 
and the thing described by Argos in 8:779-785 (1989) are included. For example, the amino acid 
belonging to one of the next groups expresses a congener permutation. : - ala, pro, gly, gin, asn, ser, 
thr; 

-cys,ser,tyr,thr; 

-val,ile,leu,met,ala,phe; 

-lys,arg,his; 

- phe, tyr, trp, and his; — and — - asp and glu 

Moreover, this invention persons give priority to and choose additional intermolecular bridge 
formation, the alteration which does not introduce the part for unsuitable disulfide bond formation, 
or a permutation. For example, it is known that PON-1 has two cysteine residue in the wild type 
locations 41 and 352 of a mature array. 
[0020] 

PON-1 — from a Homo sapiens blood serum or human plasma - it can isolate (Gan, KN., et al., 
"Purification of human serum paraoxonase/arylesterase. Evidence for one esterse catalyzing both 
activities, "Drug Metab.Dispos. 19(1): 100-6 (1991)) — or it can create through the rearranging 
method. U.S. Pat. No. 5,792,639 and 5,629,193 are turned to the approach of creating and using 
PON2 gene, protein, and PON-2, and those manifestation approaches are clearly included in this 
specification completely. The person with the usual technique can use the instruction in this 
specification, and can discover PON-1 protein without an excessive experiment for them combining 
the known array (SwissProt Accession No.Ql 6052;ID PONl_HUMAN) of PON1 . 
[0021] 

Similarly, when it desires 192Q or to create some variants of other, a DNA array isolates the DNA 
array which is carrying out the code of the wild type PON, or compounds, and, subsequently to a 
desired codon, is built by changing the native codon about a location 192 by site-directed 
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mutagenesis. This technique is common knowledge. For example, Mark et al., "Site-specific 
Mutagenesis of The Human Fibroblast Interferon Gene", Proc.Natl.Acad.Sci.USA U.S. Pat. No. 
4,588,585, reference which are included in this specification by 81, pp.5662-66(1984);, and citation. 
[0022] 

In the technical field concerned, assay of the biological activity of the PON-1 glycoprotein of this 
invention can be carried out by all suitable known approaches. Parao KISONAZE assay and aryl 
esterase assay by which two approaches are indicated in this specification. (The following I. 
approaches, reference) . 
[0023] 

Medicine manufacture constituent The PON-1 protein (reference is made by this specification as an 
"activity compound" again) of this invention is incorporate into a medicine manufacture constituent 
suitable for administration. Typically, such a constituent contains protein and the carrier who can 
approve in medicine manufacture. It means that vocabulary "the carrier which can approve in 
medicine manufacture" which is used here contains what kind of thing which suits medicine 
manufacture administration and which reaches and is similar to all solvents, the quality of a 
dispersion medium, a coating agent, anti-bacteria and an antifungal, an isotonicity, an absorption 
retarder, and it. Use of the such a medium and drugs for the matter [ activity / in medicine 
manufacture ] is common knowledge in the technical field concerned. Something can consider those 
use in a constituent except for the case where the medium or drugs of common use is as incongruent 
as an activity compound. For example, it is known that PON-1 is calcium dependent protein with 
some calcium coupling loops (Sorenson et al., "Recosideration of the catalytic center and mechnism 
of mammalian paraoxonase/arylesterase, "Proc.Natl.Acad.Sci.USA 92:7187-7191 (1995)). 
Moreover, a supplementary activity compound may be incorporated into a constituent. 
[0024] 

The medicine manufacture constituent of this invention is pharmaceutical-preparation-ized so that 
the meant route of administration may be suited, the inside of that the example of a route of 
administration is parenteral, for example, a vein, and a hide, hypodermically, taking orally (for 
example, inhalation), and transderma (local) - it passes and membrane and anus administration are 
included, the liquids and solutions or suspension the inside of parenteral and a hide or for 
subcutaneous administration may also contain the drugs, for example, the sodium chloride, or 
dextrose for adjustment of the following component:sterilization diluent, for example, water for 
injection, physiological sodium chloride solution, non-volatile oil, a polyethylene glycol, a glycerol, 
propylene glycol, other synthetic solvent; anti-bacteria agents, for example, benzyl alcohol, or a 
methyl BARABEN; anti-oxidant, for example, an ascorbic acid, a tocopherol or a sodium bisulfite; 
buffer, for example, acetate, citrate or phosphate, and tonicity. An acid, a base, for example, a 
hydrochloric acid, or a sodium hydroxide can adjust pH. A parenteral preparation object can be 
enclosed into the busy amount vial made from ampul, a disposable syringe, glass, or plastics. 
[0025] 

A medicine manufacture constituent suitable for an injection application contains the sterilization 
powder for extempore preparation of a sterilized water solution agent (in the case of water-soluble) 
or a dispersant and a sterile parenteral solution agent, or a dispersant. In intravenous administration, 
a suitable carrier contains physiological sodium chloride solution, sterilization water, 
CremophorELTM (BASF, Parsippany, NJ), or phosphoric-acid buffer brine (PBS). It must be a 
liquid to extent which is in the condition with which it can inject sterilely [ a constituent ] easily in 
all cases. It must be stably saved to a contamination operation of a microorganism like bacteria and a 
fungus under the conditions of manufacture and storage. A carrier may be the solvent or the quality 
of a dispersion medium containing water, ethanol, polyols (for example, glycerol, propylene glycol, 
a liquid polyethylene glycol, etc.), and those suitable mixture. A suitable fluidity may be maintained 
by use of a coating agent like lecithin, maintenance of the particle size which is demanded in the 
case of a dispersant, and use of a surfactant. Antibacterial [ various ] and an antifungal agent, for 
example, paraben, chlorobutanol, a phenol, an ascorbic acid, etc. can attain defense of a 
microorganism operation. Probably, in many cases, it will be desirable to contain an isotonicity 
agent, for example, a saccharide, polyalcohol, for example, a mannitol, a sorbitol, and a sodium 
chloride in a constituent. Durability absorption of the constituent for injection is brought about by 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2/2007 



JP,2003-526610,A [DETAILED DESCRIPTION] 

i ' 



Page 6 of 13 



containing in a constituent the drugs with which absorption is delayed, for example, aluminum 

monostearate, and gelatin. 

[0026] 

The liquids and solutions for sterile injection can be prepared by incorporating, and carrying out 
sterile filtration of the activity compound (for example, PON-1 protein or anti-PON- 1 antibody) 
continuously in the amount demanded, into the suitable solvent containing one or the combination 
object of a component enumerated previously, so that it may be required. Generally, a dispersant is 
prepared by incorporating an activity compound into the sterile medium containing other 
components demanded from the quality of a dispersion medium and the component enumerated 
previously of a basis. The preparation approach suitable in the case of the sterile powder for 
preparation of the liquids and solutions for sterile injection is the vacuum drying and freeze drying 
which obtain the powder of a desired component as a solution with which powder plus ** sterile 
filtration of the active principle was carried out added by something. Since proteinic storage life is 
increased, albumin, HDL, a saccharide, for example, a sucrose, or a stabilizer like calcium ion may 
contain. 
[0027] 

Generally an oral constituent contains an inactive diluent or an edible carrier. They are enclosed into 
a gelatine capsule agent, or can be compressed into a tablet. For the purpose of oral therapy 
administration, an activity compound can incorporate an additive and it can be used for it in the 
gestalt of a tablet, the trochiscus, or a capsule. Moreover, preparation ** of the fluid carrier can be 
used and carried out for the use as mouth wash, and the compound in a fluid carrier is applied in 
taking orally in this case, and an oral constituent is swish(ed) and breathed out, or is swallowed. The 
binder which may suit in medicine manufacture, and/or an assistant may be contained as some 
constituents. Even if a tablet, a pill, a capsule, the trochiscus, etc. contain either of the compounds 
with the following component or a similar property, good :binder, For example, a microcrystal 
cellulose, a tragacanth gum, or gelatin; An additive, For example, starch or a lactose, disintegrator, 
for example, an alginic acid, Primogel, or amylum maydis; Lubricant, For example, magnesium 
stearate or Sterotes; lubricant (glidant), for example, colloidal-silicon-dioxide; sweetening agent, for 
example, sucrose, or saccharin; or an aromatizing agent, for example, peppermint, a methyl 
salicylate, or the Orange flavor. 
[0028] 

By administration by inhalation, a compound is sent with the gestalt of aerosol spraying from the 
pressurization container containing suitable propellants, for example, a gas like a carbon dioxide, a 
dispenser, or a sprayer. 
[0029] 

Moreover, it passes through systemic administration and it is good also by membrane or the 
endermic means. It passes and the suitable penetrating agent to the barrier which should permeate is 
used in pharmaceutical preparation in membrane or dermal administration. Generally, such a 
penetrating agent is known in the technical field concerned, for example, contains a surface active 
agent, bile salt, and a fusidic acid derivative by permucosal administration. Permucosal 
administration may be carried out through use of a nasal spray agent or suppositories. Generally in 
dermal administration, an activity compound is pharmaceutical-preparation-ized by an ointment like 
known, ointment (salves), gel, or cream pharmaceuticals in the technical field concerned. 
[0030] 

Moreover, a compound can be prepared with the gestalt of the suppositories for anus delivery (using 
the suppository base of common use like cocoa butter and other glycerides), or maintenance clysters. 

[0031] 

In the one embodiment, an activity compound is prepared using the carrier who protects a compound 
to the quick exclusion from the body like the emission control pharmaceutical preparation containing 
transplantation and a microencapsulation delivery system. 
[0032] 

Biodegradability, a biocompatibility polymer, for example, ethylene vinyl acetate, a polyanthus 
hydride (polyanhydride), polyglycolic acid, a collagen, poly ortho ester, and the Pori acetic acid can 
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be used. Probably, such a preparation approach of pharmaceutical preparation will be clear to this 
contractor. Moreover, an ingredient is Alza. Corporation and Nova Pharmaceuticals and the 
commercial item from Inc. can be obtained. Moreover, liposome suspension (the liposome which 
makes a target the infected cell using the monoclonal antibody to a viral antigen is included) can use 
it as a carrier who can approve in medicine manufacture. These can be prepared according to a 
known approach to this contractor that is described by U.S. Pat. No. 4,522,81 1 . 
[0033] 

Administration is made easy and it is especially a best policy to pharmaceutical-preparation-ize 
taking orally or a parenteral constituent to dosage unit dosage forms, in order to equalize a dosage. ; 
each unit which points out that the dosage unit dosage forms used here distinguish physically the unit 
for which it is suitable as a unit dosage for the patient who should be treated contains the amount as 
which the activity compound calculated so that a desired curative effect might be induced was 
determined beforehand combining a required medicine manufacture carrier. The specification about 
the dosage unit dosage forms of this invention is directly described according to a limit of the proper 
in the technique which combines such an activity compound for the therapy of the peculiar property 
and the peculiar specific curative effect which should be attained of an activity compound, and each 
man, respectively. 
[0034] 

The common guide about a dosage and a constituent is Remington's by E.W.Martin incorporated by 

citation. Pharmaceutical It can use in Science. 

[0035] 

Furthermore, this invention counters the method of diagnosing disposition to hypercholesterolemia 
by investigating the level of PON- 1 through which a native circulates in the mammals. The result of 
the animal trial shown in this specification shows that PON-1 administration can fall formation of 
the fatty streaks (fatty streak) in a mouse main artery organization according to a surprising factor. In 
this way, the detection and the trace of PON-1 level in the mammals will become a diagnosis of the 
atheroma formation which is the sign of next atherosclerosis. Assay which here about parao 
KISONAZE or aryl esterase is shown will become the foundation of such a diagnostic approach. The 
approach can evaluate the hereditary difference between the sub ensembles who discover the 
phenotypic variation of PON-1 which a normal twist also has in a high heart blood vessel event and a 
high correlation. For example, PON-1 192Q phenotype correlated with parao KISONAZE activity 
higher than 192R phenotype. Probably, being based on whether it is the paddle gap which measures 
the ratio of these [ which exist in whether assay measures phenotype separately,/, and an individual ] 
two phenotypes, and predicting each susceptibility to their atherosclerosis by it is expected. 
[0036] 

Moreover, in gene therapy application, use of the DNA array which is carrying out the code of PON- 
1 is expected. The gene therapy application considered includes the therapy of those illnesses it is 
expected according to the capacity of PON-1 which decreases lipid oxidation like the atherosclerosis 
that it is to offer an effective therapy, and the illness which carries out another response to lipid 
oxidation level. The familial hypercholesterolemia whose symptoms are shown by lack of a 
manifestation of an LDL receptor is one of the illnesses which brings about the very high level of the 
cholesterol and the triglyceride through which it circulates, and a related lipid. 
[0037] 

Partial delivery of PON-1 using gene therapy can provide a target field with a therapy agent. Both 
the in vitro and the Inn BIBO gene therapy method can be considered. Some methods of transmitting 
a therapy gene to a fixed cell population potentially are learned. For example, Mulligan, "The Basic 
Science Of Gene Therapy", Science, 260:926-31 (1993), reference. These approaches contain the 
following. : 1 direct gene transfer. For example, Wolff et al., "Direct Gene transfer Into Mouse 
Muscle In Vivo", Science, 247:1465-68 (1990), reference; 

2) Liposome medium DNA transfer. For example Caplen et al., "Liposome-mediated CFTR Gene 
Transfer To The Nasal Epithelium Of Patients With Cystic Fibrosis" and Nature Med.3:39-46 
(1995);Crystal, "The Gene As A Drug", Nature Med.l :15-17(1995);Gao and Huang, "A Novel 
Cationic Liposome Reagent For Efficient Transfection Of Mammalian Cells", 
Biochem.Biophys.Res.Comm., 179:280-85 (1991), reference; 
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3) Retrovirus medium DNA transfer. For example, Kay et al., "In Vivo Gene Therapy Of 
Hemophilia B:Sustained Partial Correction In Factor IX-Deficient Dogs", Science, 262:1 17-19 
(1993);Anderson, "Human Gene Therapy", Science, 256:808-13 (1992), reference. 

[0038] 

4) DNA virus medium DNA transfer. Such a virus contains adenovirus (vector preferably based on 
Ad-2 or Ad-5), a Herpes virus (vector preferably based on a herpes simplex virus), and a parvovirus 
(the vector preferably based on a "defect" or a non-autonomy parvovirus, the vector more preferably 
based on an adeno-associated virus, vector most preferably based on AAV-2). For example, Ali et 
al., "The Use Of DNA Virus As Vectors For Gene Therapy", Gene Therapy, 1 :367-84 (1994); U.S. 
Pat. No. 4,797,368 included in this specification by the citation and U.S. Pat. No. 5,139,941 included 
in this specification by the citation, reference. 

[0039] 

Probably, selection of the specific vector system for transmitting the gene in question changes with 
various factors. One important factor is a target cell ensemble's property. Although a retrovirus 
vector is studied widely and it is used in many gene therapy application, generally these vectors are 
not suitable for being infected with a nondividing cell. Furthermore, a retrovirus has carcinogenic 
possibility. 
[0040] 

They have a large host range, and adenovirus can be infected with a quiescent state, a terminally 
differentiated cell, for example, neurone, or hepatocyte, and has the advantage of not expressing 
carcinogenic in essence. For example, Ali et al., the above, p.367, reference. It seems that adenovirus 
does not have the inclusion to a host genome. Since they exist out of a chromosome, generally the 
danger of the insertion mutagenesis decreases. Ali et al., the above, p.373. 
[0041] 

An adeno-associated virus shows an advantage similar to the vector based on adenovirus. However, 
AAV shows the site specific inclusion in the human chromosome 19. Ali et al., the above, p. 377. 
[0042] 

In the suitable embodiment, PON-1 which is carrying out the code of the DNA of this invention is 
used in the gene therapy for the disease based on a lipid, for example, FH, and the heart blood vessel 
complication which happens from other diseases like the non-insulin dependency diabetes mellitus. 
[0043] 

According to this embodiment, the patient who needs it a diagnosis, coincidence, or immediately 
after that is provided with the gene therapy by DNA which is carrying out the code of PON-1 or 
MUTEIN of this invention. 
[0044] 

The proficient engineer can evaluate that any gene therapy vector containing PON-1 DNA or DNA of 
MUTEIN of PON-1 may be used according to this mode. The technique of building such a vector is 
known. For example, Anderson, W.F., "Human Gene Therapy", Nature, 392:25-30(1 998);Verma, 
I.M., and Somia, N., and "Gene Therapy-Promises, Problems, and and Prospects" Nature, 389:239- 
242 (1998), reference. The installation to the target site of a PON-1 DNA content vector is executable 
using a known technique. Furthermore, although this invention is concretely explained by the 
following example, it should not be interpreted as this limiting this invention, but it should be used in 
order to support it. The contents of all patents mentioned by this specification, patent application, 
and bibliography are completely incorporated by the citation. 
[0045] 

Example The I. approach Mouse and diet . LDLR KO mouse model is animal model recognized in 
order to predict a medicine manufacture candidate's materia medica-activity in the field of atheroma 
formation. The LDL receptor of a mouse required for removal of the atheroma plasticity LDL By 
homology recombination Deletion is carried out (). [ Ishibashi S., ] [ et ] al. and 
"Hypercholesterolemia in low density lipoprotein receptor knockout mice and its reversal by 
adenovirus-mediated gene delivery, "J.Clin.Invest.92(2):883-893 (1993). These mice are 
susceptibility especially at the atheroma formation (fatty streaks) in those primary arteries (primary), 
when high fat food food is able to be given. The LDL receptor knock out (LDLR KO) mouse of a 
two-month ** scalpel is Jackson. It was purchased from Laboratory (Bar Harbor, Maine), and was 
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maintained by the fat Chow (chow) diet (Harlan Teklad, Madison, WI) 6%. By PON replacement 
(replacement) research, it is Metz LDLR of 50 animals of three-month **. KO mouse was divided 
into the following five groups with ten mice per group. : Group 1 : It was made the sacrifice on a base 
group and the 0th. 
[0046] 

The 2:4 week Chow diet groups of groups and these mice could give a fat Chow diet 6%, and were 
made into the sacrifice on the 28th. PON-1 activity was measured by parao KISONAZE assay in 
groups 4 and 5. 
[0047] 

The 3:4 week quantity fat diet groups of groups and these mice could give high fat food food for four 

weeks, and were made into the sacrifice on the 28th. 

[0048] 

The 4:4 week high fat food food + buffer injection of groups and these mice could give high fat food 
food for four weeks (1 day -28 day), and received 80micro of buffer injection 1 to intramuscular on 1, 
3, 6, 8, 10, 13, 15, and the 17th. Subsequently, the mouse received 80micro of intraperitoneal buffer 
injection 1 on 20, 21, 22, 23, 24, 25, 26, and the 27th. Subsequently, the mouse was made into the 
sacrifice on the 28th. 
[0049] 

The 5:4 week high fat food food +PON injection of groups, and these mice High fat food food can be 
given for four weeks (1 day -28 day), and it is Homo sapiens PON-1 192Q (PON-1) to 
intramuscular. Bert Du LA () [ Gan, KN., ] [ et ] al., "Purification of human serum 
paraoxonase/arylesterase.Evidence for one esterase catalyzing both activities and "Drug The 
approach described by Metab.Dispos. 19(1): 100-1 06 (1991) is used, it was refined from the human 
plasma donor of isogamous conjugation about 192Q variation — 80micro (800microg, parao 
KISONAZE activity 290 unit) of injection 1 was received on 1, 3, 6, 8, 10, 13, 15, and the 17th. 
Subsequently, a mouse is intraperitoneal Homo sapiens PON-1. 80micro of 192Q injection 1 was 
received on 20, 21, 22, 23, 24, 25, 26, and the 27th. Subsequently, the mouse was made into the 
sacrifice on the 28th. 
[0050] 

High fat food food contained a fat, 1 .25% cholesterol, and 0.5% cholic acid sodium (Teklad, 
Madison, WI) 15.75%. By groups 4 and 5, plasma PON-1 activity was measured on the 28th (i. after 
[ p. injection ] 24 hours) at the both 7 Japanese eye (i. after [ m. injection ] 24 hours), and sacrifice 
time. By groups 1, 2, and 3, PON-1 activity was measured in the plasma sample collected at the 
sacrifice time. At the sacrifice time, the overnight fast was carried out and the mouse was killed. 
Blood, the heart, and liver were collected for the further analysis. 
[0051] 

PON-1 activity and lipid assay . PON-1 activity As a substrate Organophosphate paraoxon Parao 
KISONAZE assay to be used () [ Furlong, C.E.et al., ] [ M Spectrophotometry assays for the 
enzymatic hydrolysis of] the active metabolites of chlorpyrifos and parathion by plasma In 
paraoxonase/arylesterase and "Anal.Biochem. 180:242-247 (1989) or as a substrate Phenyl acetate 
Aryl esterase assay to be used () [ Furlong, C.E.et al., ] [ "Role of genetic polymorphism of human 
plasma paraoxonase/arylesterase ] in hydrolysis of the insecticide metabolites chlorpyrifos oxon and 
In paraoxon and n Am.J.Hum.Genet.43:230-238 (1988) It was measured by either. If it says simply, 
at parao KISONAZE assay, 5micro of plasma 1 will be 1.2mM paraoxon, 2.0MNaCl, and O.lMTris. 
HC1 It was mixed with the substrate solution containing pH8.5 and 2.0mMCaCl(s)2. Generation of 
p-nitrophenol was measured at the room temperature as change of the absorbance (O. D.) in 405nm 
[ / in 5 minutes ]. Moreover, the standard curve was built by measuring O.D.405 of p-nitrophenol of 
various concentration. Parao KISONAZE activity 1 unit is defined as p-nitrophenol lnmole 
generated in 1 minute. At aryl esterase assay, 1 micro of plasma 1 is 3.26mM phenyl acetate and 
9.0mMTris. HC1 It was mixed with 1ml of substrate solutions containing pH8.0 and 0.9mMCaCl(s) 
2. Generation of a phenol was measured at the room temperature as change of the absorbance (O. D.) 
in 270nm [ / in 2 minutes ]. Subsequently, aryl esterase activity was computed using the molar 
extinction coefficient (l,310M-lcm-l) about a phenol. Aryl esterase activity 1 unit is defined as 
phenol lmicromole generated in 1 minute. About all groups, plasma total cholesterol, HDL 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2/2007 



JP,2003-526610,A [DETAILED DESCRIPTION] 



Page 1U ot 13 



cholesterol, VLDL/LDL cholesterol, and a triglyceride In the plasma sample collected using the 
enzyme-actuation using the terminal point of an enzyme at the sacrifice time It was measured (). 
[ Mehrabian, M. 5 ] [ et ] al., "Influence of the apoA-II gene locus on HDL levels and fatty streak 
development in mice, "Arterioscler.Thromb.l3:l-10 (1993). 
[0052] 

Main artery lesion measurement . The upper part section of the heart and a base artery is obtained, 
and use of main artery lesion measurement needs to carry out embedding into an OCT compound 
(Tissue-Tek OCT Compound-Sakura Finetek USA Inc., Torrence, CA), and to be frozen at the 
sacrifice time. The frozen sections in every [ which begins from the location where an aortic valve 
appears ] 10 micrometers in thickness are collected about about 500-micrometer length. It is dyed by 
Oilred O (Oil Red O, Sigma Chemical Company, St.Louis, Missouri), and these intercepts are a 
hematoxylin (Hematoxylin aqueous formula, Biomeda Corp., Foster City, CA) and Fast. 
Counterstain is carried out by Green (Fast Green FCF, Sigma, St.Louis, Missouri). The lipid content 
area in 25 intercepts is determined using a microscope eyepiece grid. Subsequently, the average 
lesion area per intercept is calculated (Mehrabian, M., et al., "Influence of the apoA-II gene locus - 
HDL levels and fatty streak development in mice, "Arterioscler.Thromb.l3:l-10 (1993)). 
[0053] 

Western-blot-analysis . Purification Homo sapiens PON-1 of various amounts 192Q (400, 200, 100, 
50 ng/lane) and mouse HDLlmicrol (equivalent to 6micro of mouse plasma 1) For electrophoresis 
The load was carried out on denaturation polyacrylamide gel. (Modifier:2X buffer:0.5 MTris-HCl 
and pH 6.8 which are used, 2.5ml; up to glycerol, 2ml; 10%SDS, 4ml; 0.1% bromophenol blue, 0.5 
ml;beta-mercaptoethanol, and 10.0ml of 0.5ml; water) . Subsequently, it transferred to the protein by 
which fractionation was carried out on the nitrocellulose paper (Hybond-ECLnitrocellulose, 
Amersham, Buckinghamshire, UK), subsequently — being such — being the same - a nitrocellulose - 

- a blot — four — a piece — a degree — a solution — one — a ** — one — an hour — incubating — 
having had -- : - (-- one -) - injection -- four - a week - after - a buffer - injecting - having had 

- a mouse - from - preservation - plasma - 1 :500 - diluents - (2) It is Homo sapiens PON-1 after 
four weeks of injection. 1 :500 diluents of the preservation plasma from the mouse injected with 
192Q, (3) It is Homo sapiens PON-1 after one week of injection. 1 :500 diluents of the preservation 
plasma from the mouse injected with 192Q, (4) - 1:1000 diluents (a rabbit - anti- - mouse PON-1) 
of a rabbit antibody to mouse PON-1 Diana Shih and Ling-jie It was generated using recombination 
mouse PON-1 discovered by Gu and UCLA NIOKERU E. KORI (E. coli) by the officially non- 
announced result. Subsequently, it was washed by PBS containing 20 and, subsequently the blot 
incubated for 1 hour with the 0.1%Tween-secondary anti-rabbit IgG antibody (Amersham, 
Buckinghamshire, UK) conjugated with HRP. Subsequently, the blot was washed and the image was 
visualized using the ECL Western-blotting detection reagent (Amersham, Life Science, Inc., 
Arlington Heigts, Illinois) from Amersham. 

[0054] 

II. example Example 1. Homo sapiens PON-1 LDLR injected with 192Q Diachronic study of plasma 
PON-1 activity in KO mouse Metz LDLR of three animals maintained by the chow diet KO mouse 
is Homo sapiens PON-1 respectively. It was injected with 290 units of 192Q to intramuscular. Blood 
samples were collected just before injection (time amount 0), after [ 8 and 24 ] injection, and in 48 
hours. Subsequently, plasma PON-1 activity was measured using aryl esterase assay. As shown in 
drawing 1 , after [ 8 and 24 ] injection and average plasma PON-1 activity in 48 hours were 107% of 
the activity of time amount 0, 125%, and 109% (time amount 0 to 24 hours, p= 0.003). This data 
shows that an intramuscular injection is the effective approach of sending PON-1 into a mouse. 
However, the increment in PON-1 activity in these mice was expected, and was small. [ of reliance ] 
[0055] 

example 2. [ ] PON-1 192Q replacement research The design of experiment was already described in 
the approach. Plasma PON-1 activity was measured in 24 hours after the 3rd intramuscular injection 
on the 7th by the group 4 (four- week high fat food food + buffer injection) and the group 5 (4 week 
high fat food food + Homo sapiens PON-1 192Q 290 unit injection). The value which was each 
group 10 mouse on the 7th and which is; Shown is the average from two independent parao 
KISONAZE assays. ; parao KISONAZE assay which was each group 9 mouse on the 28th. 
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[0056] 

As shown in drawing 2 A and 2B, as for the high fat food food +PON-1 injection group, it turned out 
that PON-1 activity high 27% is shown as compared with a high fat + buffer injection group in the 
7th day ( drawing 2 (p= 0.03) A). However, as for the (drawing 2 B) high fat food food +PON-1 
injection group, it turned out on the 28th that it only has 50% of PON-1 activity as compared with it 
of a high fat + buffer injection group (p< 0.0001). this invention persons are Homo sapiens PON-1 
injected with PON-1 activity reduction of the PON-1 injection group in the 28th day. I thought that it 
was probably caused by the immune response of the mouse to 192Q. 
[0057] 

example 3. [ ] LDLR injected with Homo sapiens PON-1 Detection of anti-Homo sapiens PON-1 
antibody in KO mouse Purification Homo sapiens PON-1 of various amounts 192Q (400, 200, 100, 
50 ng/lane) and mouse HDL The load of the Imicrol (equivalent to 6micro of mouse plasma 1) was 
carried out on denaturation polyacrylamide gel for electrophoresis. Subsequently, it transferred to the 
protein by which fractionation was carried out on the nitrocellulose paper. It is specifically related 
with drawing, 3 A-D. These four same nitrocellulose blots subsequently 1 :500 diluents of the 
preservation plasma from the mouse injected with the buffer after one of the following solutions, 
and :Panel A and four weeks of buffer injection which incubated for 1 hour; Panel B It is Homo 
sapiens PON-1 after four weeks of injection. 1 :500 diluents of the preservation plasma from the 
mouse injected with 192Q; [ Panel C ] It is Homo sapiens PON-1 after one week of injection. 1 :500 
diluent [ of the preservation plasma from a mouse ]; injected with 192Q, Panel D, and 1 :1000 
diluents of a rabbit antibody to mouse PON-1. Subsequently, the blot was washed by PBS containing 
0.1%Tween-20, and it incubated with HRP and the conjugated secondary antibody for 1 hour. 
Subsequently, the blot was washed and the image was visualized using the ECL technique. Although 
the four- week buffer injection mouse did not have an antibody to Homo sapiens PON-1 in those 
plasma as shown in Panel A, on the other hand, the four- week PON-1 injection mouse contained the 
antibody to Homo sapiens PON-1 in those plasma (panel B). In the plasma of an one-week PON-1 
injection mouse, any anti-Homo sapiens PON-1 antibodies were not detected (panel C). Although 
there was more little rabbit anti-mouse PON-1 antibody as mouse PON-1 as shown in Panel D, both 
Homo sapiens PON-1 was detected. 
[0058] 

Since the antibody to Homo sapiens PON-1 did not carry out the cross reaction of the fall of PON-1 
activity in a PON-1 injection animal to mouse PON-1 protein in the 28th day, it is unthinkable to be 
directly caused by the interaction between mouse PON-1 and an antibody. Since it is thought that 
Homo sapiens PON-1 exists on the same HDL particle as mouse PON-1, recognition of PON-1 
containing the HDL particle by the antibody will promote the path clearance of these HDL particles, 
and I will cause the removal of mouse PON-1 on the same particle in this way 
[0059] 

example 4. [ ] lipid level The lipid level of the plasma sample collected at the time of a sacrifice was 
inspected. As shown in Table 1, there was no significant difference in the plasma lipid level between 
a four-week quantity fat + buffer injection mouse and a four-week quantity fat group. As compared 
with the buffer injection mouse, a PON-1 injection mouse has a little increments in a triglyceride (p= 
0.005) with a little reduction in both total cholesterol (p= 0.04), and VLDL / LDL cholesterol (p= 
0.04) level, and an interesting thing was same in HDL cholesterol level. Therefore, the PON-1 
injection mouse had few atheroma plasticity lipid profiles as compared with the buffer injection 
group. 
[0060] 
[Table 1] 
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[0061] 

example 5. [ ] main artery lesion this invention persons inspected the main artery fatty-streaks 
formation in these mice next. Three-month ** scalpel LDLR KO mouse (10 mice / group) (base 
group) [ whether it will be made a sacrifice on the 0th, and ] They are supply (four-week chow) and 
four- week high fat food food about a four- week chow diet Supply (four- week HF) and high fat food 
food supply + buffer injection (four-week HF+ buffer) or high fat food food supply + Homo sapiens 
PON-1 Either of the 192Q injection (4 week HF+PON) was carried out. It is at the termination time 
of four- week treatment, and the mouse was made into the sacrifice. The hearts were collected and the 
score of the main artery lesion area was carried out. In the group 4 (four- week HF+ buffer) and the 
group 5 (four-week HF+PON), in order to avoid 1 time and bias with a non blind (non-blind), the 
score of the lesion size was carried out once in the blind format. The score at both the times was very 
similar. A significant difference was not able to be found out in the main artery lesion size between 
four-week quantity fat and four-week quantity fat + buffer injection groups ( drawing 4 ). From non 
blind scoring, the average lesion sizes of buffer injection (group 4) and a PON-1 injection (group 5) 
group were 34222**8008 and a 12864** 1985mm2/intercept, respectively. From blind scoring, the 
average lesion sizes of buffer injection and a PON-1 injection group were 32422**7470 and a 
13383**1850mm2/intercept, respectively, therefore, a blind or the non blind method - even if it 
uses any, a very similar result obtains — having ~ 4 week quantity fat +PON-1 It was illustrated that 
a 192Q injection group has a small main artery lesion area more nearly intentionally than both a 
four-week quantity fat + buffer injection group and a four-week quantity fat group. For the result, 
PON-1 replacement is LDLR. It has suggested that it is an effective method of reducing main artery 
fatty streaks in KO mouse. 
[0062] 

It will be PON-1 if it summarizes. As compared with the mouse with which the mouse injected with 
1 92Q was injected with the buffer, it turned out that it has PON-1 activity which rose on the 7th, and 
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the PON-1 activity of the lower level on the 28th. However, when main artery lesion formation is 
inspected on the 28th, 60% (approximation) of reduction large forge fire it is surprising in main 
artery lesion size compares with the mouse injected with the buffer, and it is PON-1 . It was found 
out in the mouse injected with 192Q. : whose possible explanation of the PON-1 low activity of the 
PON-1 treatment mouse in the 28th day is as follows — Homo sapiens PON-1 [ in / to the 1st / a 
PON-1 injection mouse ] Probably, the generation and the titer of an antibody to 192Q start behind 
time, and stop low till experiment termination. So, almost all the time amount under research, PON-1 
with which it was injected 192Q was effective for LDL oxidation and following and preventing the 
atherosclerosis. To the 2nd, PON-1 prevents initiation of the atherosclerosis, i.e., prevention of LDL 
oxidation. Therefore, prevention of an immune response, and the fall (Mackness, M.I., et al., and the 
above ~;Watson, A.D., et al., and the above ~;Shih, D.M.et al., and" - Mice lacking serum) of a 
monocyte supplement into the bottom cell of an inner bark paraoxonase are susceptible to 
organophosphate toxicity and atherosclerosis, "Nature In 394:284-287 (1998) But probably, the PON 
replacement was the most effective than the last two weeks of research between the first two weeks 
of research rather, when assuming that it was effective. Therefore, even if the PON-1 injection 
mouse had PON-1 activity lower than a buffer injection mouse in the last of the experiment on the 
28th, developing a main artery lesion in addition did not almost have them. 
[0063] 

This contractor could check without recognizing many equivalents with the specific mode of this 
invention described by this specification, or using the everyday experiment beyond this. For 
example, probably PON-2 and PON-3 have antioxidation activity similar to PON-1, and they will be 
equally useful in the approach of this invention. Moreover, other deletion or permutation variation 
will also offer the similar functional equivalent. It means that such an equivalent is included by the 
next pneuma and the next range of an application for patent. 
[Brief Description of the Drawings] 
[Drawing 1] 

Homo sapiens PON-1 LDLR after 290 units of 192Q receive intramuscular (i. m.) injection It is the 
display by the graph of the plasma PON-1 (aryl esterase assay) activity of KO mouse. Time amount 
(0.8.24 and 48 hours) breeding of the mouse was directed and carried out, and PON-1 activity was 
measured. 

[ Drawing 2 A and 2B] 

It is the bar graph which shows Homo sapiens PON-1 amount which will exist in the mouse blood 
serum of 24 hours after injection on any 7th ( drawing 2 A) or the 28th ( drawing 2 B). The contrast 
mouse received the buffer. 
[From drawing 3 A to 3D] 

It is the western blotting which shows generation of anti-Homo sapiens PON-1 antibody in the 
mouse which covered research progress and was treated by Homo sapiens PON-1 . 
[Drawing 4] 

LDLR in a PON-1 therapy **** contrast therapy group It is the bar graph which compares the main 
artery lesion size of KO mouse. 
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fitl*l<^3V^7 i o-;K75*St (b u i 1 d - u p) fii^TO^-^Oi 

Jg (HDL) J: (LDL) '^^V^^Sto^T, L D L (i> 

[ 0 0 0 3 ] 

l/XrD-iHIMli, MiB&i:|554L, ^LTHDLCUnVXf 
n - B£<0 tz tt> co il'i^HrT'^-t: So' < * *-XATi4tf 
&o HDLW2o«^y-fe7 hd s > S3l/^fo-JH&ii:^Ltv>?,, HD 
L 2 33<fctfHD L 3, 5M&fcHDLW\ «Bfl&JR^t>3 1/ * "r a - ;w £ Mi" t o 
tf3t-r*^^U->f->-3V^.xD-;VTv^h9>X7i9~-tf ( TLCAT 
J ) (i, HDLtifS^U % LTjgStn MCLT, 37 ( 
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core) tCilt / <<^rMl:3l'XTO-)V?:Ilt4o HDL3S?- 
14, a^f'J/l'X^fJl'^iSU LT-e^SHI-S^otLT, HDL 3 
W\ Dl/7fV^i^f JK:ft;HDL2(:^2>o HDL2.«l»©3^fy/l'X 
*7-'JWi, ^v>T% n l/^ r 'J ;vx^ r ^ttl ^ Ii: J: o T h 'J ^ 'J -t "J 
KfcS«S*l. HDL2*«»LTHDL3KKU Zfl\i, WK, 

[ 0 0 0 4 ] 

tWct^S (Steinberg, D. , et a 1. , " Beyond 
cholesterol: modifications of low— de 
nsity cholesterol that increase its 
atherogenisity", N. Engl. J. Med. 320 : 9 1 5 
( 1 9 8 9 ) ) o 4 y ■ tftf-CWU BMfctty L D L3fc3E(0<>o 1>5e*fi<j 

4^T*i 0 BUfcLDLtt, fe»J^MK^T&WT~& < , ttzffim 

o 

[ 0 0 0 5] 

tt^^A-XAficT, itiCiot, HDLIiTtn- AlftftlRfll'fksfiE 
SrffiT^-* it* s f^o S. Parthasarathy fc *ITO?5^{i, M 

lt&0K&.&$*ltzL DLtt tKHDLW'f >-^^--> a 

(TBARS) <*>g£olM£'bfcfc-t-£fc £^Lfc (Pa 
rthasarathy,S. et al.," High — density 1 
ipoprotein inhibits the oxidative mo 
dification of low— density lipoprotei 
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n , " Biochem. Eiophy. Acta 1044 : 2 7 5 ( 1 9 9 0 
) ) o LfrLKtftb, HD L <7)tn.mkm&*M-r %> * U-XJ*\$$ fzfrfr-oX^ 
&v> 0 % (7)^(7)^ X-ii, Kl innovate, n k^fo-;H&||i:J:ot^3 
V^^n-^jflL^KStL*:^^^ kfHDLj20 Omg^ftltLfco iffiJfo. 
fKBE'&v^ViJ .fctf h 'Ji^ti, £lt?£6l§fflK 2 0 - 3 0 %^L, ^LTtt 
|*1&2 4l§MS^*<&*^Lfcl'^fl'fc;fe^Te£ofc (K 1 i m o v , A. N 
. , e t al., B Ant i oxidative activity of 
high density lipoproteins in vivo,"A_ 
thero sclerosis 100 : 1 3 ( 1 9 9 3) ) e 
[ 0 0 0 6] 

TM«i6^ttii>itWoTv^ (Anderson, TJ, et 
.a I. , " The effect of cholesterol — lowe 
ring and antioxidant therapy on endo 
thelium— dependent coronary vasomotio 
n , " N. Engl. J. Med. 3 32 : 4 8 8 ( 1 9 9 5 ) ) c T h e C 
ambridge Heart Oxidant Study (CHAOS) (i 
, aiE**l3feS*5/R**i"*,M2. 0 0 2 A£> fcT*5>E, 4 0 0 -800 
I. U. i> L< ii^y-tztfKMLXjyf&Kfriftzo 1. 4 *E<V*mfe&&, 

tiLWHmx&mit, 'bmmMttis «t v#%3z&m i <d 4 7 t* 

fiTU (47M64^^>h) (Stephens. N. G. . et a 1 . 

."Randomized controlled trial of Vit 
amin E in Patients with coronary dis 
ease :Carabr idge Heart AntioxidantStu 
d y (CHAOS) . " Lancet 347 17 8 1 ( 1 9 9 6) ) . 
[ 0 0 0 7] 

>*V** Vi---if (PON) \t, ffFIRfcJ: oT^*? fl& ? >9 > 

- h • s*y**vy (paraoxon) *1iWfcfrffi-f %>1fet) K &<> 3ff 
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<om.9a<?>ttiL&ix : J-M P 0 N*<#«ET 4 o Jfaf»^* 9 * * v * - -tf / T V - 
X7--fc* (PON-1) i±> HD Ltl-pL/; 3 5 4 ^S*C4 3 — 4 5 kDaW 
A - f 7- -tf & (Kelso, G. J. , et a 1. ., "Apol i 
pop-rotein J is associated with parao 
xonase in human plasma," Biochemistry 
3 3 : 8 3 2 - 8 3 9 ( 1 9 9 4) ) c filii, ^7i-> *t£ 

#J<0jn*#»fcM-^LTV>&£ t JiS*P-C** (Murphy, S. D. in 
To x i c o 1 ogy :The Basic Sciense of Pois 

0 n s , (eds. Doul 1, J. , Klassen, C. , & Amdur 
, M. ) 357-408, Macmil lan, New Yoak, (1980 
) ;Tafuri, J., et al. , " Organophosphat e 
poisoning," Ann. Em erg. Med. 16 : 1 9 3 - 2 0 2 ( 

1 987) ) o PON2feJ:O s PON3li, m.&<DWM* i> <>WL9a<?>tt HM-fc^ 
^#T*S 0 PON2tL<liPON3;5M> • tf^-CfSm? ft&^S^fiftl 
htlXV&^o *S#fH&5, 7 9 2, 6 3 9/*§-J3 £0^1155, 6 2 9, 1 9 3 
f (Human Genome Sciense) It, • V 

tf ijyii^f^ £fPM£t- ^ * J: t/#ifi5ii m<otztb<o^ixh<r> 

«JBfcttfi]3*l*o H G S K<fc oT#fpM*?n4D NAEyytf, ffllWIte^K 
io'^T P ON 2 (7)@e?iJ<^ <t 9 "C**o P ON 1 J3 «fc tfP 0 N 2 ^S?@S^!jcoS^!J 

^9**V^--fc~<7M£fflKo^Tti. ' 6 3 9 i L < ii' 1 9 3 #fr?>V>-f 

[ 0 0 0 8 ] 

, PON^\ LDL^a*^*ffiT*C**>f > ••tT'KttBI'fkSii: LToa«l|*W 
CTviJ^'i) Lti&v* t v> 9 i i: t!) s ±?1? tit (Mac k n e s s, M. I., 
et a 1. , " HDL, its enzymes and its pote 
ntial to influence lipid peroxidatio 
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n, " Atherosclerosis 115:243-253 (1995) 

i&^rf: (Staff orini, D. M. , et a'l./The plas 
ma P A F acetylhydrolase prevents ox i d 
ative modification of low density li 
poprotein, " J. Lipid Mediators Cell Si 
g n a 1 i n g 1 0 15 3 ( 1 9 9 4) ) 0 
[ 0 0 0 9 ] 

v^<o^n Mffl^f^li, P ON l ie?©*a©*Stt fc SttR** ( 
CAD) ^)M^t^PHIM^U: (Ruiz, J. , et a; 
I. , " G I n-Ar g 192 polymorphism of para 
oxonase and coronary heart disease i 
n type 2 diabetes," Lancet 346 : 8 6 9 -87 
2 ( 1 9 9 5) iSerra'to, M. , e.t a 1 . , " A variant 

of human paraox-onase/arylesterase (H 
UMPONA) gene is a risk factor for cor 
onary artery disease," J . Clin. Invest. 
9 6 13005-3008 (1995)) 0 4fc, PON-lli, BMfc3*lfc L 
D L fc*v>TJlv>/i3*l***^ 

£ & o (Mackness, M . I. , et a 1 - , " Paraoxona 
se prevents accumulation of lipopero 
xides in low— density lipoprotein," F E 
B S Lett 2 8 6 1152-154 (1991) ;Watson, A. D 
. , e t al.," Protective effect of HDL a 
ssociated paraoxonase— inhibition of 
the biological activity of minimally 

oxidized low density lipoprotein, "J_ 
. Clin. Invest. 96:2882-2891 ( 1 9 9 5 ) ) o 
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v?— WB4Ltv>4it *-X -Mi* /ifli 

[0010] 

Mackness£>("Is Paraoxonase related t 
o Atherosclerosis," Che m. — Biol. Intera 
c t i o n s 8 7 I 1 6 1 - 1 7 1 ( 1 9 9 3 ) ) ^9**V^"-4fHo 

'r4iJ)M'fk?M^I§^L J ^-r^^ 2 o^^ffl, IH4iS3V^fn-JHi (FH) 
is X If ID DM (-f > V a. y > «1£*'!£#tm#0 £ 4 o,|| K £ It & Jtaft 7 

^ffl<7)/N°--fe>x-->'^\ MftW^^T^'SciilJD-t-SCl k £^Lfc 0 ZhK, Ma 
ckness^li, -4 > • \£ h n L D L S^'fb-^Er 7*;v H js T > ? * * V - 

-fe*onrtfei!4<75*2>t9:*ij*, BMb*#T\ l d l <7)##et"c\ 4>*£*&ihi-*-& 1 1 

LTLDL fcv^K LTRiitSM> & S ftfc »t it*** h t *Sf& L 

[001 1 ] 

^^^m:**fii«JW*-C»*\ PONlmRNAiJ:^ WlU^li, 
^:tt»*S£-9-'f XfcifiOffiMSrjS'J- (Shih, D. M. , et a 1 . ,. " G 
enetic-dietary regulation of serum p 
araoxona.se expression snd its role i 
n atherogenesis in a mouse model," J . 
Clin. Invest. 97 : 1630-1639 (1996) ) o Z.tlh<D 

DtMLT> n < hfr<DMm&i>ofri> Ltitt^Zk ^LTV'S (Ta 1 1 
, A. ."Plasma high density lipoprotein 
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s:Metabolism and relationship to a t h 
erogenesis," J. Clin. Invest. 86 : 3 7 9 - 3 8 4 
(19 9 0) ) o 
[0 0 12] 

mm±m^ V7,7-u-)i>Mm$, SHDLisi^LDL^trlin^fn 

i:J:^LDL^)I^*^ ^Tof ii:i4LTt^ 0 .1 ft <7),tl^ ;i3^t 
;l>LDL<Dgff LDL V-t^^-^Ji^^^T^^o tO^^K 

^(7)-e^^o #*S!«##li* 2 0 - 3 O^K&^TStfeJgSrlfc-lEL, mVkKte^ 
T 4 0 - 5 0:*\ -LTictifcJs^-C 5 0 - 6 0 tT7 x n - J*M<k'kffiMZi* 

3 0^^^x.T(i^^^ti^v^ o 5 0 0 - 1. OOOmg/dltE 

i^v^td-j^iu e^-cn-feffi^r^L, ^ lt i o j-c&&<d$> 

[0013] 

l d l v^t-Km&^^x&m&Tfimtf&^o mm^w\i, hmg-co 
s^jtaiimaiS^ 3^mm^u w,±Bm%-m (p r o t o c a v a 

1 s h u n t ) £ J: 8If£ 0 
[0014] 

W7.xn-;vjla^, fC^itln V7,y- n - ;Hfa.j!JE£3l LX^2> -frith 
[0015] 
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PON-l*', ^$(57fn- AflE<ft7°7-^ (7fD-A) 

[0016] 

#|&9i<7>l««\ SSKia9^^*<^P ON - 1 t L < ti^?>^itt#«$l£& 

ttlL«fc is »* * T -r n - A JfM £ ft ^ffi*J6«-r ft - ^ * ° 
[0017] 

-f & d t "C&fto 
[0018] 

mm (is a??**v*— * (Tponj ) t UTgtJuw 

N2*5iO f PON3, fctNc* ft fc<7)3effcfc#£i- ft »-*-<> Mfrh 

^«t$tL7tPONf±> rniLjiM?**v-*---t?j > itPON- 1 tnixfi&o 
pon- ni, mm2tiz>m-<Dm.%\tt3.&<tt-?$> y ) ^ ^ LTitLTin* 

*e k >*^^> i^i#J:HI^/L7ro-AMfStt$"()0 |"1 
9 2 QJ ge^#fc0¥»**i4 7 5 /BSMSfi 1 9 2 H *3 »t ft BEfc] <*> P ON- 1 

^&mnx~$>z> t&hti&o 1 9 2Rti> &ts&&mit"?&Zo mm tpon- 

[0019] 
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PON-Hi, Abo* >^*Sfc*J»t& £ o K> tS<?)7 ^ sW*£&WK-is 
V>TSMfc3*lT, *-f /P 0 N- 1 OflbO«H'**feC4 t ( r 

Af^> (mutein)J). i*LfeoK*-(*tt, TUfl^ iSteSBifc 

PON- 1 <DmfifcW^&V*Wim®M&&XfW& (•* 9v*9lL<r>2 

fcPUEWftJi* The Atlas of Protein Sequence 
and Structure 5 (1978) KU^TDayho f f IUo 
T, ^LT EMBO J . , 8 1779-785 ( 1989) t^TArgo 

-a 1 a, pro, gly, gin, asn, ser, thr ; 
-cys, ser, tyr, thr; 

— v a 1 , ile, leu, met, a 1 a, phe; 
-lys.arg, his; 

— phe, tyr, trp, h i s ; J3 <fc V s 
-asp, g 1 u. 

ON- 1 fi> j£^SS?!jOir£S!i£ffi4 1 is J: 0^3 5 2 Ufctf * 2fi^r^ > 
[0 0 2 0] 

PON-lW\ t Mfiiyfk L < ttb hJktS^e>*«l-C^a (Gan. K. N . 
, et al.," Purification of human serum 

paraoxonase/aryl esterase. Evidence f 
or one esterse catalyzing both activ 
it i e s , " Drug Metab. Dispos. 19 ( 1 ) 110 0-6 
(19 9 1) ) ?K t t& LT^tSC H s f^o 
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Br*&5. 7 9 2, 6 3 9f*J:™5, 6 2 9, 1 9 3-^fi, PON 2*^ 
, * >^*Ki3 XtfP ON- 2 £ftj£J5£UH£fflT4:£&Kft*t*>*L> f Ltf 

<bo#li N ^ffl^K^tat&^'&fflL, ^LT^*l££PON lomPSB^J 
(SwissProt Accession No. Q 1 6 0 5-2 ; ID P 0 
N 1 HUMAN) fc T, &It£*i£fc t K P 0 N - 1 9 V % £ 

[ 0 0 2 1 ] 

1 9 2 Qfc L< tt#«»fllO*ll#*f^lft"i-*ifc*atr»'frtt, DN 
A@S^!l* s . »4fiPON*3-KLTV>4DNAE?J**it4)i\ 

Mitf, Mark et a 1. , " Site-specific Mutag 
enesis of The Human Fibroblast Inter 
feron Gene", Proc. Natl. Acad. Sci. USA 8 

J_, pp. 5662-66 (1984) ; J3 J: U^lffl <t o T#f£i*ffl*K*&«fcA 

tt^tL^>^@#It^4 , 5 8 8, 5 8 5^#io 
[ 0 0 2 2 ] 

(WT<7), I. #H) 0 

[ 0 0 2 3] 

*»PON-ir//^fi (3-jfc, rmtt-fk^ttJ k LT*fl»tKf R 
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o WJx.**. PON- Hi, v^o^^^a^-^I)^ tj;u->-}A#- 

y z.k-h i %\btiX^& (Sorenson et a 1 . , 

"Recosideration of the catalytic cen 
ter and mechnism of ma mm a 1 i an paraox 
onase/aryl esterase," Proc. Natl. Acad. S 
c i . USA 9 2 : 7 1 8 7 - 7 1 9 1 ( 1 9 9 5 ) ) o ^f&'ffi'fk 

to 0 2 4 ] 

, (I3tW) > m'fem&ZVKft&^'k&tfo MP, ^1*1 ^ t < iiSlT^ 

aw^TK, 7F»^rft . # w $nj a - /k _ ^ "/o tT !✓ > ^ 'J 

n-;v^L< fcMfe«>'£Jj£i&# ; fctM^k W *. tf'* V i> * T * a - A"i> L< 14* 
; tftBHtak WiLima/uf'/l, b = 7 j. o - ;v «b L < tiEM 

b u ; /^7r-, wi&tfftaufi, ^^«u (±>; & 

J:0^HftOllil£Wfc*^>SI6#J, W^tftt-fk^ l^'J^U L< fix** hn-X* 
£^-CfcJ:v\, pHli, S&<bL<fi&£, «x.tf«t«"b t< ttalcflMk?- b 'J 9 A 

[ 0 0 2 5] 

o S^MrtfS^-t 1 ^, * 'J -V-li, £3ft:S:t£*> $iJHtK. Cr emop 

ho r EL™ (BASF, Parsippany, NJ) U<liWl^7 
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T-<t*3k (PBS) *^tr« T^TOli^K, ffijftfetiU *SS"P*»t *U* * h 

v-^^jW v;vff-;K Mth'Jf A*, lafifc^* H**"*"* i t AW 
[ 0 0 2 6] 

PON- 1 ^^gfcLOitftPON- ltfrfr) £ifc&^AtU ttv*"CMttil 
Tabic TJt>7*>. HDL<>L<ii««Wx.^^ , -^> 4fcii*/u5">A 

[ 0 0 2 7] 
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hit, -If 9f>*-/-b^J'l J l^A$*LS)5\ $fzl$i£M^&m-r&Z.ttfX~£ 
So igPrS^S^BfiWi, YSt^k^fi. ^D^£*&^A*t£>*U ^LT#i 

v»o «*J, *7 p -fe)V»J> Fu-f^jffi/^i^ 4>fcttSMtt«>14R* 

yifijv Y if A >b L < ti-tr 5f> ; ifobll*&% W^.^iftiR'b t <liv * h m 

mm, tojL&T Primogeuuii h^^navjRft ; mnm 

, (ajx.i^f7'J yfv^^^Al) UliSterotes; fttRM (g 1 i 
d a n t) , Mx.(f3n^f F«-BMb^>f* ; 1*<**!K 09 x. tf^« L < ? 

ifcttSMfcH, fllx.fcJXA- ^ > K ^ Vf-JVgM^i'fc L< fi* Vs 
Vy \s-s*-o 

[0 0 2 8] ■ 
[ 0 0 2 9] 

<Mf (salves) , y;i/»J* L< fi* U - AflJfcRjJfiWfcS *U> 0 
[ 0 0 3 0] 
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[ 0 0 3 1 ] 
[ 0 0 3 2] 

K (p o 1 y a n h y d r i d e) > #'J ^'J n-^BU zK'J*^ 

HttW&^"C** d o ***M^ Alza Corporat ioni5W 

Nova Pharmaceuticals, Inc. frb<D'ftM°a :i &&2> £ t 

fc Uffflf ^o dtlfctt, #@#WFaM f 5 2 2, 8 1 1 t. 
[ 0 0 3 3 ] 

#JBf±. ?&* 3 ft* ^&Jft*<B fc LT5i-f-**ffi*«aW^Eai 
[ 0 0 3 4 ] 

. Mar t i nK£Z> Remington' s Pharmaceutical 
Science Ki5\/>Tf!)fflT&*o 
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[ 0 0 3 5] 

^^-CioT, ^^*Xfflkm3ilkK&tf*fflfi&1BL (fatty strea 
k) oii^ftTtHit^*LTi/^o Lt, flt&&fcis»t*> P O N - 
1 i^^jfctfjfc ^<7)Txn-A'i4i|jD^@<b)!EOtir5lli-C^*T-r o 

*-C2b%-9« -e^ftf^ iE*J: «9 'b*v>^RjmW*fcffllW|W«^**PON 

- i <n%w&&&*&tt*^?&ww<o&&&i&&*&m-ri>z. 

PON-1 19 2^1181^ 19 2R|aSJ:navv i t7* J rV 
* fill Afc* v»T##-r Sift- 2 o<^gmM0Jt$r«!l5E-r^^v^T tlfrK& 

[ 0 0 3 6] 

tfc, jtf£^igj!fcI&fflK.i3V>"t\ PON-l*n-KW4DNAS?iJ©tt 

^ ;v £ 4) fc' <b i" «t o &#5#J<£> 1 o-c$>& 0 
[ 0 0 3 7 ] 

lfi?i**fflv>4P.O'N- 1 vMmm&tt, WW«l«Ht&*3W*a«TS* 

fcte**£-?-*ftKE«J ^ < og^o^tta'jO&tLTufco ffilx.^ Mu 

1 1 igan, " The Basic Science Of Gene Th 
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e r a p y " . Science, 2 6 0 1926-31 (19 93), i 

1 ) M^i&B^-BMo Wz-lf, Wolff e t a 1 . i "Direct 
Gene transfer Into Mouse Muscle In V 
i v o" , Science, 247 11 4 6 5 - 6 8 ( 1 9 9 0 ) , #SS ; 

2 ) 9 A$fetf-DNAfc5lo fnix-f*> Caplen et a 1 . , " L 

i p o s ome-me d i a t e d CFTR Gene Transfer 
To The Nasal Epithelium Of Patients 
With Cystic Fibrosis", Nature Med. 3 : 3 
9-46 (1995) '.Crystal," The Gene As A Dr 
u g " , Nature M e d. 1 : 1 5 - 1 7 (1 9 9 5) ;Gao and 
Huang, "A Novel Cat ionic Liposome Re 
agent For Efficient Transfection Of 
Mammalian Cells", Biochem. Biop h.ys. Res 
. C omm. ,17 9 12 8 0 - 8 5 ( 1 9 9 1 ) * #M 

3 ) V fa-)^;^MDNAfeIo ■enlxt*. Kay e t a 1 . , " I n 
Vivo Gene Therapy Of Hemophilia B:S 
us. tained Partial Correction In Facto 
r IX-Deficient Dogs", Science, 262 : 1 1 7 
- 1 9 ( 1 9 9 3) ; Anderson, " Human Gene Thera 
py », Science, 2 5 6 : 808-13 (1992) , #Io 
[ 0 0 3 81 

4) DNA-W ;v^^DNA!5^o * <D <t ? & * 4 
(*f$L<KU Ad-2tL<liAd-5i:io<^^?-) > 's * * ^ /u 

J: *9#f 2 L < f±> Tfylf^^^^^^^-^ toaffiKI^ 
A A V - 2 Cl-5'< ^-9 9~) *1£tf 0 A 1 i e t a 1 . , " T h 

e Use Of DNA Virus As Vectors For Ge 
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ne Therapy", Gene Therapy, 1 : 3 6 7 - 8 4 ( 1 9 

94) ; 5\mK*<>x*wfflmKm<fr\iihtir^&*m®ftm4 . 797, 3 
6 8^ &±zf?\mK£^x*wfflmKm*-x*ihtix^2>*m ! %w^5 . 1 3 

9 , 9 4 1^ #J£o 
[ 0 0 3 9] 

mm<vM{tt%fe'M-r2>ti#><7)!$fc<D'<? 9-ik<vmm±, m*v>y r 9 9 - 

[ 0 0 4 0] 

5l:b3>3:v>i:i^jpJ&£'bo 0 08x_tf, A 1 i e t a 1. , flirtU, p. 3 6 

A 1 i e t a 1 . , ftJttU p. 3 7 3 o 
[ 0 0 4 1 ] 

o L^L£rt s ^ AA Vli, t h^fe#l 9 K£»t*#lfc#^W*&*&#.** 
t, Al i e t a 1 . , tfTtfJ, p. 3 7 7 Q 
[ 0 0 4 2] 

#a***»*-CI4, *JHSO-DNA*3-KW4P0N-lli, fli® I- 
< ^fs > Wit »*F H , 33 «t tflM > v a. 'J >##14JM4«m*S<a «t ? 

[ 0 0 4 3] 

t<7>*«iSI«lUJ:*L«, *^^£7)PON- 1 *> L< fiA-r-Y KLTv* 



(20) H$3k2 003-526610 

[0 0 4 4] 

a&gLfc&lfip&WU PON- 1 D N A 4> L< liPON- 1 <DJ*t4 ><DDNA 

ff Anderson, W. F. , " Human Gene Therapy" 
, Nature, 392 : 2 5 - 3 0 (1998) ;Verma, I . M. , a 
nd Somi a, N. , ° Gene Therapy — Promises, P 
roblems, and Prospects, " Nature, 389 : 2 3 
9-242 (1998) , #i« PON - 1 DNA^^ 9 - <Dm&)UU^<D 

[ 0 0 4 5] 

i . 

-7-)^^J:ytffl . LDLR KOv^^fJWi, 7fn-A|^OT 
K. is »t & «3!l£*fl<aag*&^fi<rt&14* ^iSfl-T & £> KMM S *i ^& T)\>i?ib %> 
0 7fn- Aff£$'|£L DLtOi^t^CM^v^^^L DLH:^-li, 
fflPlttjft*Jftx.U J: oT^£? titv»4 (Ishibashi S. ,et a 
1. , " Hypercholesterolemia in low dens 
ity lipoprotein receptor knockout mi 
ce and its reversal by adenovirus— me 
diated gene delivery," J. Clin. Invest. 
9 2 (2) : 883-893 (1993) ) „ £ *ifc<^ ■> ;U±, S5ffiUMtfflF£ 
-5- x.£>*L fJl^l^ (pr imary) |)i+tf)7f n-Afi (J}| 

fci&fc»«t9rC**o 2 D L l/-by^- • J y 9 TV h 

(LDLR KO) ~?V*\±, Jackson Laboratory (Bar 
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Harbor, Maine) hffiX $ *U * LT 6 %BIJKf- -v (chow 
) (Harlan Tek 1 ad, Mad i son, WI) -e*t#3*ifc© 
POW*)7'l'-X*> Y (replacement) ffiftX~lt, 3*^^50 
E^^^LDLR KO"7f^ •) 1 O^f^t^ 5 # 5Ht ft 

: 

»1 OBlKittKSJlfc. 
[ 0 0 4 6] 

^2 : ^f-^^fff^ citL<b<7)v<>^fi N 6 %@lffi'f-i">^:l¥^-^x.«b*t 

, fit 2 8 B Ifc4»tt^§*lfco PON - l*Srt4tt, &4 fc*5V»TV< 
[ 0 0 4 7] 

^3 : 4 Mm s m%H-&.nw , - *t^<^v>> * ii, 4 iira^liiJKAl?^-^^ kit, 

[ 0 0 4 8] 

#4 : 4^fl|JteAI?+^-?^ y r-ftlt, itL^O-7^^ti. 4IW (IB- 
2 8 HI) Jt5BgJ3fr£g?£-5-X-<b*U ■*LTttfirt^^^7r-ftJlt8 O.m 1 £ 
„ 1, 3, 6, 8, 10, 13, 1 5 is X Zf 1 7 B @ fc:£»tfco Ifc^X*, ^ v 7. 
ft, MM\*l^<V;*;y y 0 ft I 20, 21, 22, 23, 24, 2 

5, 2 6, 2 7 HlK$»tfco ^^^tt, 2 8 B § MUtefc £ *lfc c 

[ 0 0 4 9 ] 

i5 : 4«l*]!BJft*ff+PONttlt. ZtihWVXlt, 4 Mm (1B-28 
Bl) Mffiffi&UZ^x.btl, ZLXffimft^Vt hPON-l 192Q (P 
ON-lli Bert LA Du (Gan, K. N. , et a 1 . . " P u 
rification of human serum paraoxonas 
e/arylesterase. Evidence for one este 
rase catalyzing both activities," D r u 
g Metab.Dispos. 19 (1) : 1 0 0 - 1 0 6 (1991) K £ 
o.TIEifcSftjfc^fcffl^T, 1 9 2 Qfii:o^tl^Il^t MH»Kf-- 
frh&UZfttz) ££t8 0 ,u 1 ( 8 0 0 //g> /*?**V 2 9 0 
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) 1, 3, 6, 8, 10, 13, 15^^^1781 K£»7fc 0 4fcV»T, ~? 

ffilSrt^Ot hPON-1 1 9 2 Q£St 8 0 M 1 2 0, 2 1, 2 
2, 23, 24, 25, 26, 2 7 31 fc£»tfco *V»T> 2 8 B 1 

[ 0 0 5 0] 

£BBl»£fflPW\ 15. 7 5%B!JK> 1. 2 5%3k^fn-WW0. 5% 
a-^Kt Mj^A (Teklad, Madison, WI) SrA^Lfco ^4 
&S.Xf5"?\t^ UPON- liStS-li, M7 B g ( i . m. »2 4 B#M) £ 
<£ CflWfeO^ 2 8 3 1 ( i . p . &tttfc 2 4ffl) fciffljgS » 1 , 2 * «t 

* J: WTffM'tf*, S fc**#*r<Brt:«>fclllJtt3*irt:o 
[ 0 0 5 1 ] 

PON - lfitt^^lBST?^ . PON- lt&ttWU 2fcJ*fc LT#*'J 
yfx^fJ^^^^vy^fflV^/^t^Vt-t'T'yt^ (Furlong 
, C. E. e t a 1. , " Spec t rophot ome t r i c assa 
ys for the enzymatic hydrolysis of t 
he active metabolites of chlorpyrifo 
s and parathion by plasma paraoxonas 
e/aryl esterase," Anal. Biochem. 180 : 2 4 2 
- 2 4 7 ( 1 9 8 9) ) i\ $ tzlt&Wb LTftS7x-^$'fflV^7'J-^i 
,^t?-l?7?"b>f (Furlong, C. E. et a 1. , " Role o 
f genetic polymorphism of human plas 
ma paraoxonase/aryl est erase in hydro 
lysis of the insecticide metabolites 
chlorpyrifos oxon and paraoxon, A m. 
J. Hum. Genet. 43 : 2 3 0 - 2 3 8 ( 1 9 8 8) ) ^\ ^-ftlfrK. 
XoXWmZtitzo ffi&^Wz-tf, 7 .?*-f "Cli, JfofK 5 // 1 
1)K 1 . 2 mM^9 * * V 2. OMNaCK 0. IMTris HC1 
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pH8. S&£Zf2. OmMC a C 1 » ***1"*36K#ift t S#**tfc. p - 
^hD7iy-JK7)W, 5 55-l-*3^S 4 0 5 nmKiStf&M^ ( 

0. D. ) <omtt LTSU^^tLTto Sfc, HMHf±> *1*^«:^p -•=- h 

D7i/-wo. d. < 0i *mfc-r2>z.kK£vxmm2*itc o 

-■VtSm l&Mt:ttHJp--^7xy-JH nmo 1 e tL 

Xfc&ZH&o TV- frx-XTJ—VT? JfillSl fi 1 3. 2 6m 

Mftl7i^, 9 . 0 mMT ris HC1 pH8. OJiiVO. 9 mMC 
aC 1 1 m 1 tU&Ziitzo 7x;-^4W { , 

> 2 4^fctofc* 2 7 0 nmfci3»t*«3fcft (0. D. ) OgHbfc LTiMjeS ftfc 
0 ^^-Cv TU -JVi^t 9 - -tf*£1*fe^ 7x/-JH:o^T|7) ; E;Ht3t#& ( 

1, SlOM-'cm -1 ) frffl^TttttSllfc. T'J-^«-r9-*«14l J|Hfc 
14, lMt4S?ii-S7x7-)H^mo 1 etfCjci?KJo ^Coi,> 
T, IXiRa^fn-A', HDL3Wrn-)K VLDL/LDL3l/7,f 

B#^-cJK*?tL^jfiilSI-if>^)Wlii3V^TiliJ^$ti7t (Me h r a b i a n, M. 

, e t a 1. , " Influence of the a p o A - I I ge 
ne locus on HDL levels and fatty str 
eak development in mice," Arterioscle 
r . T h r o m b. 1 3 : 1-10 (1993) ) o 

[0052] i 

BlOitW?)^ fUOCT^ (Ti ssue-Tek OCT C 
ompound-Sakura Finetek USA Inc.,Torr 
ence, CA) iffcftlSft, LT3tti£ $ *i& £ t & o 

tmtl&igiffifrbl&t 1 0 // m1H& 03ttie«J>T-* s . #) 5 0 0 ^ m<75fi$ 
ov»TJR£3i'L*o itifco-SDttiu KO (O i 1 Red 0, S 

igma Chemical Company, St. Louis, Misso 
u r i ) £ J: DifcfeS *U h * -> 'J > (Hematoxyl in a 

queous formula, Biomeda Corp., Foster 
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C i ty, C A) is X XfF a s t Green (Fast Green FCF 
, Sigma, St. Louis, Missouri) -C*tJfc2fefe3 *i*o 2 5 

o 3cv»-C„ tyfrmt2*)<D¥%> ! fa&Mffij) i %i9i-ZfiZ> (Mehrabian, M. 
, et al.," Influence of the a p o A - I I g e 
ne locus on HDL levels and- fatty str 
eak development in mice," Arterioscle 
r . Thromb. 1 3 : 1 - 1 0 ( 1 9 9 3) ), 
[ 0 0 5 3] 

^ yjTa y Hgjff . fl|^co*c7)j|fi^t h P ON- 1 192Q (40 
0, 200, 100, 5 0 ng/l ane) fci^v^HDL 1 // 1 

$ («ffl $ fli 9t1ScM :2Xa*-;77-:0. 5MTr i s~HC I, pH 
6 . 8 , 2 . 5ml ; ^>J-tn-;V, 2 m 1 ; 1 0 % S D S , 4 m 1 ; 0 . 1 % 

yu^ey x.j - )i>7)v-, o. 5ml ; /? - y t" h j.* y - o. 5ml 

^ — (Hybond — ECLnitrocel lulose, Amersh 
am, Buckinghamshire, UK) ±KHE»$ titz 0 ^"C, 

^-hSJtfc: (l) &W4a*K:/ty7T-«rftlta!*Lfc^^^**e)OfitffJh 
1 : 5 0 0 (2-) tt«-4»1ftKfc hPON- 1 19 2Q££3t£ 

*Utv^^^t>o«#Jliltlt0 1 : 5 0 0#«*, (3) SatHfltKt bPON 
-1 1 9 2 Q^&ltSitLTtv^^^^^^JfatSi^ i : 5 o o#fc»u (4) 
1 Kft-ti W*rtfLit<D 1:1 0 0 0 ffrffiM (•> * •> X P 

ON-1 It Diana Shih and Ling-jie Gu, 

CiiUCLA-it^E. 3'J (E. col i) 
7^PON-l^lv>Ttt?^;) o^>t\ yonii, 0. l%Twe 
e n-2 O^^tt^PB STftif S*U H R P t $ tifcift* *~ 

I g G 2 (Amersham, Buckinghamshire, UK) 
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Am e r s h am^^^ECL^x^^yra-yf-f V^iBl^ (Ame r s 
ham, Life Science, Inc., Arlington Heig 
ts, Illinois) Zm^XnfmkZ tltzo 
[ 0 0 5 4] 
I I . ggftlfflJ 

mi. t^hPON-l 1 9 2 Qfrftlf ZtltzL D L R KQv^^Cfett 
&]fllf%P ON- 1 fettOiS^gF^ 

c h o w4dPfT#H*?itfc 3E(O^XLDLR K O^-^fi, UP 
ON - 1 192Q^) 29 0 f#5>> s 3Sl*)l*]^ftlt £ Hfz 0 ft It 

Hat WHO) x -JS J: tfftlta 8 . 2 4 is J: 0*4 8H*HfcJR*3:h.fco 
M P 0 N - 1 ?3t4^> T'J-A/a.^-f 9-4fTy-b>f £ffiv>Tifl!)5e$;tt*:o H 
l ? fc % ifefcM&8 , 2 4*^4 8 BfMKistf&^JfiLSIP 0N- 

l?&t£tt> mm Q<Dm&<D 1 0 7 %, 12 5%, 109%1?*o<: (P|«0j*2 
4f$M> p = 0. 0 0 3)o t^f-^li, i^ftftlt^ v)7^CPON- 

[ 0 0 5 5] 

W2. PON-1 1 9 2Q'J7 F W^^>M% 

^ftBfiv an^C*v>T|BiE3*Lfc 0 ^4 ( 4 3Sf IBISfcfff+^y 7 r 
iiD'»5 ( 4 MMfiB%fi&M+ t hPON-1 19 2Q 2 9 0ft 
£lt) Ttis MP ON- lf&t§i**> 7 HI, m3®ffiteft&$tfk2 4B*Mfc»J 
5e$*lfco 7 B §KMt, 1 0 v^fifeofc ; ^Sti&titfi. 2o©»fi/< 
7^^ Vt w, b*7 y 4r^fc<75 3 Pi*Mifi-r**o 2 8HSUIi % 9 v ^7 * 

[ 0 0 5 6 ] 

H 2 Ai3J:U f 2 B K^S H2> <fc ? 7BI"?ti\ 11:15 + PON— 1 'ft 

It»o/: (p = 0. 0 3) (0 2 A) 0 L^L** $ f>. 2 8 01f:ii (H 
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2B) > «B8fl&itffl+PON- l£*t#ti\ Ttsmm + J*y7 7-mtt&<0**LK- 
JtiS!tT5 0%«PON- lf&14£fcoW?&2>£ btffrfrvtz (p<0. 0 

0 0 1) o *%W%hl*. 2 8 0 1 \Zj5\f2> PON— 1 mm<DP ON- lffit 

ft|f?^thPON-l 1 9 2 QUWt4v>7©MJB^ 

[ 0 0 5 7 ] 

gfl 3 . £>P0N— l£r ?tl/:LDLR KQ-y^^t^ttt^ b P 
ON - 1 jfrfcO&fl 

fl*<7)* Officii > PON - 1 192Q (4 0 0, 200, 100, 50n 
g/1 ane) ^Wv^HDL 1 // 1 Jfotfc 6 // 1 II 

A~Di:MLT, CLft^OlWjC — Fn-fejvn-7,7a y h 4W S , #cv*TN &<7) 
mWi<r> i o t i P#K-r h s Xitz : ^jva, -7 r - fttt 4 k 

&£t4iI1&K.fc h P ON - 1 19 2 Q*mt2 fttz^ V Xfrb<DU&Mmv> 1 

: 5 o o#»i?ft ; ^jk, ftit iaact h pon - i 192 Q£&its*i 

1:50 o#«ifft; f it/^;vd, v^^pon- 

1 iz-ft? 2> W *?*Kfo<?> 1 : 1 0 0 0W ^ ^DjrMi, 0. 1%T 
we e n-2 0 tl> PB STffi^^tl, ^LTHRPt*S$nfc2*Si 

-ftlt^-Xti, -etL^^JfaiS't'^fe: h PON- 1 Ktttittftitfcft^ofc 
**, -^4iiPON- 1 &lt^ *ftf>Oi*'t"Ki:hPON-H:»t 
StftteSr^t Lfc (a'IjI/B) o liiPON- 1 ftl^^^^jfii^tf^fi, v>#> 
&&#tt: h PON- lffitt&Jl&fcBSti&^ofc (^*^C) o ^^A'D^Sii 
S «t ■? > "9- ^XPON-I tn/ffc s 7-)^PON-U, J: >9 4?* ^ 

[ 0 0 5 8 ] 



(27) ^200 3-5 26 6 1 0 

2 8 B BKJ3WTP ON- l&lttt&fcfctf&PON- l«ttOflfcT»i. h 
PON - 1 ^tiSfr^'J^PON - 1 * W<*fifc3££Kl&L4rt^fc<*> 

*i*v> 0 fchPON-lttx 7-)^P0N-l tl^lDHDLS^i^tLTV^ 
^USHDL^^^ttSP ON- l<7)^ftfe* s . -*l 
f)OHDLS^^ 'J75>^^IU ^< LT|WID3&^±(7>^'>^PON- 

[ 0 0 5 9] 

<M 4 «*!»]» + '<? yr-i3im~?VX t 4iS^liK^cDH<7)«BiSl/^ 

t, p ON- 1 ftltv^Xfi, (p = 0. 04) is <£ t/V L 

DL/LDL^V^f n-* (p = 0. 04) l/^JVi:*V^^L^>t> > 

'j^nn* (p = o. 005) £13>»t4? Lootiip^ »k ^lthdl^v 

^^n-^^^H^VJ-nim^^ofco Lfc^T, P 0 N - 1 fttt^* 
* it , ;t?77- K Jt« L T ^ * ^ T -r n - A 3£ fifctS- Hi S ^ * 7 >V * 

[ 0 0 6 0] 
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«1: 

«^^.^-C03LDLRKO7'!lAa5Jfll^PON-lS1ifcJ;i;8im^'n, 









VLDL/LDL. 


HDL 




mm 


329 ± 21 


291 ± 15 


206+ 17 


86 + 3 


162 ±16 


4H1 

Chow 


420+11 


332+ 10 


230+ 10 


101 ±2 


318+25 


4H1 

HF 3 


105+ 6 


2315 + 175 


2289 ±174 


27 + 3 


44 + II 


4H1 

HJ° + Buffer 


112+ 9 


2213 + 145 


2190± 145 


23+2 


26 + 4 


HF 3 + PON- 
1 


56+ 5 


1862 + 63 


1836 ±62 


26±2 


44 + 4 



1 5p*:ft-&ffitt.**9~10»tofl>3pi9«±S.E.-Cfc$. 
1 HFI*?lBtel)Jfitt**tt-r*„ 



[ 0 0 6 1 ] 

gjj 5 . ^cftM^w^ 

/ Co 3*^^LDLR KO'?')^ (1 O^W/S) OBI fcflWfcfc 
Zfl&fr , 4:®K c h o wJtgSSr'ft-^ (4;ilc h o w) > 4Mm&m 

-77-) > * tztiM%mikmm5-+t h pon - i 192 Qmt (4Ihf + 
pon) <v^-f *ifr*^Mztitzo 4m>&w.<DmTn&x^ <y 7* 2 tl 
tz 0 <^mtf®U2ti. ^Lx^mmm^mm^^^r^fitzo sm u^§hf + 

;{j7r-) J3<fct^5 (4iHHF + PON) -Cf±^ ^^+J--fX{i. 

y K (n o n - b 1 i n d) "C 1 Eh f LT^M 7* Srjgtt&^sM^v ^ > K 

M-d |5]^3T?tL^o MB*A<7)^^T{i^#^^iftLTV^7t: 0 4®i^agffii3 
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V>*?**5&»ofc (84), J y K • V^fctt, /<777-ft 

«■ (»4) is J: PON- lftJtt (W5) WWSwMMM Xli, 3 
4 2 2 2 ± 8 0 0 8 i3J:O t 1 2 8 6 4 il 9 8 5 mmV«)tT^o^ 0 /7^f 
>K-X37'J yyfriHi, *v 7r-ftW*J:0 r P ON- 1 ££t^¥#)#j^ 
*M Xfi, ^fl-ffil, 32422±7470£J:O f 13383±185 0 mm 2 

v^Tfc* 4iI«fllI»+P0N- 1 192Q£lt 

7,^t^>^\ LDLR K0^^^^*5V»T^:»|JillBJft*«*:ffiT?-**«J*W 
[ 0 0 6 2 ] 

^■fttff, PON-1 1 9 2 Qfc&ltSftfcv^^Ui, 7 r 
**Ljfcvif^fcJt«!"r*t, ±#L-fcP ON- lt§14*, ^LT2 

8H§KJ3\ «t «9ffi^V^;KOP ON- fcri«5H*o fc 0 L^L& 

Jt< ^^iaf7CS^ 6 0% (jS«) <?)M4^\ ^?77-*ftSt?*lfcV->^|C 
Jt«LT^ PON-1 1 9 2 Q*mi2*lfc^V X^&^'Z&^&Zftfco 2 

8Blfcis»t*>P0N- lMv^^^PON- 1 f£ttOPT^&l5£l^i> >fc 
33 : # 1 K> P ON- 1 &m-?V7sK&m>K h P ON- 1 19 

2 Qi:»t^#w4ii: *>f #7>> il^T&f >9, f LT^Tt 

tfKIU, flFSB + Oii* A,iT<7)^M, tifc P 0 N - 1 1 9 

2Q(t LDLf^ti:, t fc#o T T r D - A^k^Rf Ct fc fc«|*fl<jT* o 
<, #2fc, PON-1* 5 , Trn-Af^iMKCit, t^fe^LDLf 

(Mackness.M. I., et a 1. , UtTtii ; Wat son, A. D. 
, e t a 1. , TitJtB ; S h i h, D. M. e t al. , "Mice lac 
king serum paraoxonase are susceptib 
le to organophosphate toxicity and a 
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therosclerosis," Nature 3 9 4 : 2 8 4 - 2 8 7 (1 
9 9 8) ) ^*V>T'bofc'b«l*fl«lT**t«S&-r*ttf, PONV ^V-** > 
Mix flfJ6fl5ttt«5.21J: «3 "b tr L%ffl«0**J«3 2 "i> o t 

*ofc-C**?o LfctfoT, PON- 2 8B(0»fft: 

[ 0 0 6 3] 

**>9oWlx.tf, PON-2*iO f PON-3li^ P ON- 1 fc*«Wi£«flrfS 

fi, PFff^fif #33 <£ ITOHfc <£ o *i* - fc §rfit^o 

[EI®?>f«m&!PJ] 
[Ell] 

tfPON-1 192Q029 0#fit:J: «9ffl5*irt ( i . m. ) £lt£^t 
fcftc LDLR K07f^O«P0N-l (7 l J-^r9-«-.7? 
-feW) ffi1tO^*7 7^J:i)I^t i l)^o -v^Xti, (0. 8. 2 

4*5«fctM 8 ISM) ZLXPON-imntfWmZfitzo 
[m 2 Ai3«fc£f 2 B] 

v>1**L*>7 B 1 (0 2 A) <>L<»i28HS (12 2 B) fc&ltte 2 4 ISMO^ 
^^mtt^^^l"^ t h P ON- lft3Ft»/97-C*4, ->yUi^ 

[El 3 A^t> 3 D] 

P 0 N - l4n/f*o£j£ £^1" •> -x X * > "7* o -7 h 4 0 
[IH 4 ] 

PON - lf&«»>t»jat&*»^*tt*LDLR KOv^^llll*^ 
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